Protective mitochondrial transfer from bone marrow stromal cells to acute myeloid leukemic cells during chemotherapy.
Here we demonstrate that in a niche-like coculture system, cells from both primary and cultured acute myeloid leukemia (AML) sources take up functional mitochondria from murine or human bone marrow stromal cells. Using different molecular and imaging approaches, we show that AML cells can increase their mitochondrial mass up to 14%. After coculture, recipient AML cells showed a 1.5-fold increase in mitochondrial adenosine triphosphate production and were less prone to mitochondrial depolarization after chemotherapy, displaying a higher survival. This unidirectional transfer enhanced by some chemotherapeutic agents required cell-cell contacts and proceeded through an endocytic pathway. Transfer was greater in AML blasts compared with normal cord blood CD34(+) cells. Finally, we demonstrate that mitochondrial transfer was observed in vivo in an NSG immunodeficient mouse xenograft model and also occurred in human leukemia initiating cells and progenitors. As mitochondrial transfer provides a clear survival advantage following chemotherapy and a higher leukemic long-term culture initiating cell potential, targeting mitochondrial transfer could represent a future therapeutic target for AML treatment.